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[Abstract] Objecitve To investigate the antitumor effect of the combination of metformin with a-cyano-4-
hydroxycinnamic acid (CHC, a MCT1 inhibitor) in the treatment of Lewis lung cancer. Methods In vitro, the
utilization of lactate acid was measured by lactate assay in cultured medium and the inhibition of LL/2 cell
proliferation of four groups Ccontrol group, metformin group (1 mmol/L and 5 mmol/L.), CHC group (5 mmol/L)
and the combination group (metformin 5 mmol/L and CHC 5 mmol/L)] was detected in 24 h, 48 h, and their
apoptosis in 24 h was also detected. In wivo, twenty eight C57BL/6 mice bearing L1/2 (5X 10°) subcutaneous
Lewis lung cancer on the right flank was established and then randomly assigned into four groups: control,
metformin (200 mg/kg body mass in 0.1 mL i. g. with NS 0.1 mL i. p. ), CHC (100 mg/kg body mass in 0. 1 mL
i.p. with NS 0.1 mL i. g.) and the combination (metformin 200 mg/kg body mass in 0. 1 mL i. g. with CHC 100
mg/kg body mass in 0. 1 mL i p.). Tumor volume was measured. The pathologic observation and apoptotic
analysis of tumors was assessed by TUNEL assay. Results Compared to the contorl, metformin or CHC alone,
combination of two drugs leaded to a significant lactate acid production in cultured medium and the inhibition of LL/
2 cell viability (P<C0. 05). In vivo. the systemic administration of two drugs leaded to obvious retarded tumor
growth compared with used alone in early stage (P<Z0. 05). The TUNEL assay showed the significantly increased
number of apoptosis cells in tumor tissues from the combination group. Conclusion Combination of metformin and
CHC transformed the lactic acid metabolism in LL/2 cells and induced cell apoptosis and showed the antitumor
effect.
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Fig 1 The combination of metformin (Met) and CHC increased lactate production
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Fig 2 Proliferation assay for tumor cells

The relative lactate production = lactate concentration/relative cell viable. * P<C0. 05, vs. control group; # P<C0. 05, vs. 5 mmol/L

Met+5 mmol/L CHC; % P<C0.05, vs. 24 h in the same group; 4 P<C0.05, vs. 1 mmol/L Met group
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Fig 3 Tumor growth curve

* P<C0. 05, vs. the other three groups; # P<C0. 05, vs.

control group
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Fig 4 Staining of tumor tissues. TUNEL X200

A: Control group; B: Metformin group; C: CHC group; D: Combination group

FAAE) Z A T A8 A R /D BB RL T, A F 5
U8 735 T e o1 L A T 7 A0 % e g Y 2
Ko ARSCEA) A IESE T 0 10 JR A9 LR AQ 5 AT LD
% i g 9 A A AEURE T 0 FL R AT S — MR T
1], WU 5 22 5 22 ) Sl A 0 R K B RO ik, ELYF
Z W58 A B FL R S g AR R A fe A . LR B 3
T2 M0 IR o9 2 24 Jo . 2 2 i g 4R R R e A 10
bR IR 5 P FLIR 19 T i L pHL e AR IS T 40 dh L A
AR, T 20 5 DC 40 B 4 46 5 20
PepEkIR . BE b OB BT K B FLIRE B AT
IR L5 AR AR T L DR, LR Y 3 AR —
SE FEE b2 BRI 24 W) 09 B e e 4 T

£5 b A TR S B i i 4 2L FL AR AR
LA P A 2R L S MEE T ik i b A YA
J7 R A /R RE S AP A ASOR

AT 5T B A AP UESE T 1] LR A X i B4
VR ABA ATV 2 1) L 2 A o, i = OB
CHC 2 i ay 400 50 290 i 1y 388 58 0 1) Ji 9o A 3888 I I 9
240 i e 2 2R A A B HEE IR A 2 AT O R R
Wi S o AE R — 22 B BEIE L e = ORI CHC
AR BT b R ML T | LI 484 2 7 R L v i R
I P A8 T B P X e e 4 L 14 1 P DA B A e
A8 o e Y 200 i I B0 ) A — 2B B 5

2 £ X #

1  Weng XC, Zheng JQ, Jin QE, et al. Inhibition of acid-induced
apoptosis by targeting ASICla mRNA with short hairpin
RNA. Acta Pharmacol Sin,2007;28(10):1621-1627.

2 Coss RA, Storck CW, Daskalakis C, et al.

shock

Intracellular

acidification abrogates the heat response and

compromises survival of human melanoma cells. Mol Cancer
Ther,2003;2(4) :383-388.

3 Furlong 1J, Ascaso R, Lopez Rivas A, et al. Intracellular

o

10

11

12

13

acidification induces apoptosis by stimulating ICE-like protease
activity. J Cell Sci,1997;110 (5):653-661.
Sonveaux P, Végran F, Schroeder T, et al. Targeting lactate-
fueled respiration selectively kills hypoxic tumor cells in mice. J
Clin Invest,2008;118(12) :3930-3942.
Zhou G, Myers R, Li Y.et al. Role of AMP-activated protein
kinase in mechanism of metformin action. J Clin Invest, 2001
108(8):1167-1174.
DeBerardinis RJ, Lum JJ, Hatzivassiliou G, et al. The biology
of cancer: metabolic reprogramming fuels cell growth and
proliferation. Cell Metab,2008;7(1) :11-20.
Ben Sahra I, Laurent K, Giuliano S, et al. Targeting cancer
cell metabolism: the combination of metformin and 2-
deoxyglucose induces p53-dependent apoptosis in prostate
cancer cells. Cancer Res,2010;70(6) :2465-2475.
Pedersen P. The cancer cell”s “power plants” as promising
therapeutic targets: an overview. ] Bioenerg Biomembr, 2007
39(1):1-12.
Rofstad EK, Mathiesen B, Kindem K, et al. Acidic
extracellular pH promotes experimental metastasis of human
melanoma cells in athymic nude mice. Cancer Res, 2006; 66
(13):6699-6707.
Gatenby RA, Gawlinski ET, Gmitro AF, etal. Acid-mediated
tumor invasion:a multidisciplinary study. Cancer Res,2006;66
(10):5216-5223.
Fischer K, Hoffmann P, Voelkl S, et al. Inhibitory effect of
tumor cell derived lactic acid on human T cells. Blood, 2007
109(9) :3812-3819.
Gottfried E, Kunz-Schughart LA, Ebner S, et a/. Tumor-
derived lactic acid modulates dendritic cell activation and
antigen expression. Blood,2006;107(5):2013-2021.
Veégran F, Boidot R, Michiels C, ez al. Lactate influx through
the endothelial cell monocarboxylate MCT1
supports an NF-xB/IL-8
angiogenesis. Cancer Res,2011;71(7):2550-2560.

(2012 — 10 — 09 Y #2013 — 02 — 22 & )

ETE RS

transporter

pathway that drives tumor



